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HRIE K. Falconer. Mathematical foundations and applications. Third edition. John Wiley
and Sons, Ltd., Chichester, 2014
Y. Pesin, V. Climenhaga. Lectures on Fractal Geometry and Dynamical Systems,
AMS 2009.

EZE M. Barnsley. Fractals everywhere. Academic Press, 1988

¥

A. Besicovitch. On the sum of digits of real numbers represented in the dyadic
system. Math. Ann. 110 (1934)
XYk Interactive Online Course using NUCT and Zoom.
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EEER(N) 0 0 0 0 6| 0|0 0 6
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The average number of students in the class was 6. All students regularly attending have passed
this course successfully. The other students were long-absent students.

B : BEABKRUSIMEIER

This was an introductory course on Fractal geometry. The aim was to introduce mathematical
concepts and ideas to deal with highly irregular fractal sets and to study relations between topo-
logical, metric and measure-theoretic properties of subsets of Euclidean space. As announced in
the course syllabus, topics of the course included: Box dimension, Hausdorff dimension, Mass
distribution principle, first examples of Iterated function systems and Bowen’s formula, inter-
play of fractal geometry and dynamics. Moreover, we briefly discussed a result of Besicovitch on
digit frequencies, and fractal properties of Brownian trajectories. A further goal was to enable
the students to improve their ability to communicate in English.
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The course objectives have been accomplished through interactive weekly online lectures (zoom),
exercises, and discussion. The textbook of Falconer was very useful.

C:B\EITE

This was an online course with no face-to-face interaction. During my weekly online lecture,
I have explained the big picture as well as the main technical difficulties of the theory. I
have prepared two major homework assignments which were used to monitor and evaluate the
students understanding. After scoring the students solutions of the homework problems, we
have discussed the solutions in joint zoom sessions. Students were asked to present solutions.
If necessary, I have supplied written solutions to the homework problems. Students had the
opportunity to ask questions during the weekly zoom sessions. Asking questions and discussion
was also possible via NUCT.

D : FHES A
ORFfif i

The grades (A+,A,B,C,F) were determined by written reports. The problem sheets are available
as PDF in NUCT.

OREEIEIXES TH > feh

Grade | 4th | M1 | M2 | Total
A+ 0 1 0 1
A 0 3 0 3
B 0 1 0 1
C 0 1 0 1
F 0 0 0 0
Absent | 6 2 1 9

Total 6 8 1 15

E : 2if&E LU B S
The homework solutions have been overall good. Students’ presentation of homework solutions
has also shown that the course was successful, course objectives have been achieved.
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SEE W.O. Amrein, Hilbert space methods in quantum mechanics, 2009.
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G. Pedersen, Analysis now, 1989.
D.P. Williams, Crossed products of C*-algebras, 2007.
XY K  Lecture notes and a website for this course are available at

http://www.math.nagoya-u.ac.jp/~richard /Cstar.html
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EEEB (N) 0 0 0 0 71 110 0 8
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Eight master students from NU attended the course on a regular basis. Four more had registered,
but stopped attending after a few lectures. Two additional master students also attended the
lectures, but did not apply for credits.

B : BEABKRUSIMEIER

This course is an introduction of C*-algebraic tools for the study of operators on Hilbert spaces.
Crossed product algebras play a central role. The course is divided into 7 chapters, namely
Chapter 1: Linear operators on a Hilbert space

Chapter 2: C*-algebras

Chapter 3: Crossed product C*-algebras

Chapter 4: Schroedinger operators and essential spectrum
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Chapter 5: Twisted crossed product C*-algebras

Chapter 6: Pseudodifferential calculus

Chapter 7: Magnetic systems

In order to narrow the language gap, lecture notes have been provided to the students. All

material is available on the mentioned website.

C:®\BHEAE

The course consisted in 15 lectures, all in a hybrid format (in a classroom, available simultane-
ously on Zoom, and recorded). The presentations were done on the blackboard, but the support
of a pdf document was also really useful.

The students were encouraged to ask questions before, during and after the lectures, but they
rarely took these opportunities. The interactions with the students in the classroom were much
easier than with the ones on Zoom. Students were encouraged to come to the classroom.

D : FHi/A
OFFfE %

The final grade was computed on the basis of reports written by the students either on some
exercises, or on the written presentation of some relatively free subjects. The attendance to the

lectures has also been taken into account.

OFMBBHEILE S TH > feh

Grade | KBt || Total
A+ 1 1
A ) )
B 2 2
C 0 0
C- 0 0
F 0 0
W% 0 0
Total 8 8

E : o2& LT ECHH

As already observed in the previous years, students seem happy when corrections or improve-
ments are suggested on their reports. They all did their best for improving their reports. As
expected it is more easy for them to communicate with me by emails instead of in front of the

other students, in the classroom or on Zoom.
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A BERT—F

BIE% Calculus II (G30) HHHE  Serge Richard
Y7548 B 2 Hifi  ME
RFAF 144

LI 0

BHRE

SEE S. Lang, Calculus of several variables, second or third edition.

X bk A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard/spring2022.html

It contains the reference book, the lectures notes, as well as additional material
written by other authors.

TADEERE

TA O F 4t
A 1%

REEW - GRERDORR

E Kbt Z Dl
KD L REREAE || K (2~ BE4E) oy
I L4 | 24F | 34 |44 | M1 | M2 | D
ZamEE (N) 22 0 0 0 0 0] 0 0 22
EREEE (N) 22 0 0 0 0| 0|0 0 22

FEOSIIRR

Among the 1% year students three were from Economics. In general, the students had a very
positive attitude, and most of the students who were in Japan came to the classroom.

B : BEANARKUSIMEIR

During this semester we introduced many new concepts related to functions of several real
variables. The framework and the notations developed during Calculus I were very useful,
and were used both as a source of inspiration and as a particular case of the more general
construction presented during this semester. The book of Lang has been the main source of
inspiration, but additional material has been borrowed from other references. Lecture notes
have bee prepared for this course during the semester. The content is: 1) Geometric setting
(brief review), 2) Curves in R?, 3) Real functions of several variables (level sets, limits and
continuity, partial derivatives and differentiability, Hessian matrix, Taylor’s expansion, extrema),
4) Functions from R" to R? (continuity and differentiability, Jacobian matrix, chain rule, implicit
function theorem), 5) Curves integrals (definition, curves integral in the presence of a potential
function), 6) Integrals in R™ (motivation and definition, change of variables, usual examples in
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polar, spherical or cylindrical coordinates), 7) Green’s theorem in R? and divergence theorem
in R?, 8) Surface integrals (surfaces in R3, integral of a scalar function, flux through a surface),
9) Divergence and Stoke’s theorems in R? (Gauss law, problem of orientability).

C:®BHAE

The course consisted of 15 hybrid lectures, mid-term and final exam included. All lectures were
done on the blackboard, but were also simultaneously available on zoom, and recorded. Until
mid May, some of the students were not able to enter Japan, and for them the online setting
was essential. The recorded lectures were available on a dedicated website, and some students
watched them several times. The exercises corresponding to this course have been done during
the associated tutorial (math tutorial Ila).

The students were encouraged to ask questions before, during and after the lectures. Most of
the students demonstrate a lot of motivation despite the difficult conditions in the first half of
this semester.

D : FHfAS A
ORFFfi /i

The final grade was computed midterm based on the final exam, the midterm and the quizzes.

OFRMBBEIFE S TH > eh

Grade || 1484 | 2404 | 3474 | 44F4E | NUPACE | Total
A+ 3 0 0 0 0 3
A 10 0 0 0 0 10
B 4 0 0 0 0 4
C 5 0 0 0 0 5
C- 0 0 0 0 0 0
F 0 0 0 0 0 0
W 0 0 0 0 0 0
Total 22 0 0 0 0 22

E SR & OE B

The content of this course is very nice but is completely new for all the students. Most of them
had a very positive attitude towards this course and enjoyed this new material. However, since
the content is quite dense, missing one or two lectures always put any student in a rather delicate
situation.

The exercises sessions (math tutorial I1a) are really useful and complementary to the lectures.
The evaluation method has been adapted during the semester due to the exceptional conditions,
but it was discussed with the students and clearly announced. No student complained about
the method or about the evaluations.
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The feedback obtained through different means was very positive.
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A ERT—H

BIE% Math tutorial ITa (G30) HHHE  Serge Richard
Y7548 By 1 Hifr &
WRFF 144

L X)L 0

BEE

sEE

X b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/spring2022.html

It contains the exercise sheets and the solutions to all exercises.

TADHERE

TA O FH %
fH 14

RBEW - GBEBORR

¥ KB Z Dl
K RPRAPAE || %K (22 BH4E) %4
AR LA | 24F | 34 |44 | M1 | M2 | D
ZaEE(N) 22 0 0 0 0 0] 0 0 22
AER (N) 22 0 0 0 0| 0|0 0 22

FEDOSIINR

All students who came on a regular basis to the hybrid tutorial passed it. When in Nagoya,
most of the students came to the classroom.

B : BEABKRUSIMEIER

This tutorial is based on the lectures provided in Calculus II.

C:®&AE

Every week, the hybrid tutorial took place for 45 minutes with some students in a classroom, and
the remaining one on Zoom. The ratio of students coming to the classroom increased steadily
during the semester, and we end up with all students coming to the classroom. These sessions
were also recorded, and some students watch them again later. During the tutorial session, we
discussed about a list of problems and sketched part of their solutions on a blackboard. The
students are expected to submit the full solutions of these exercises during the next session;
solutions of the exercises are then posted on the course website.
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D : FHiAE
O 755

The final grade was computed based on homework. The evaluation method has been adapted
during the semester due to the exceptional conditions, but it was discussed with the students
and clearly announced. No student complained about the method or about the evaluations.

ORBEIEIXES TH > feh

Grade || 144 | 244 | 344 | NUPACE | Total
A+ 3 0 0
A
B
C
C-
F
AW
Total 22

OO | O|N|00|©
OO | O|N|00|©

[} Nl el Hen )l Nl Henll Henl
[} Nl el Hen )l Nl Henll Henl
(e} Nenll Henll HNen )l HNeoll Hen ll Hen }l Nan]

E : 2if&E LU B S

The students had a very positive attitude during the tutorial. They understood that these
sessions were very useful for getting a better understanding of the courses Calculus II.

On the other hand, some students certainly just copied the solutions to the exercises from some

other students without really understanding these solutions. Such an attitude is easily detected
by comparing the grades obtained for the homework and during the exams.
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A:BERT—F

BB4# Special Mathematics Lecture HEHE Serge Richard
H 7454 ML Introduction to data assimilation B 2 Hif  EIR
XRPE LARAR, 2 4R B4R, 4 AR KRB

L~ 1

BRE

SEE

X2k 1) A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard/SMLspring2022.html

2) The credit provided for this course can not be used for graduation.
TADE#EGE

TA OF fi
A 1%

RBEW - GBEBORWR

o H Kb Z DAt
KT RREE | | k| k| K * (2215 T
S LA | 24F | 34E |44 | M1 | M2 | D
ZAE B (N) 3 1 5 2 0| 0 14
EER (N) 3 1 5 2 0| 0|0 3 14

o
w

FEOSINRR

The students attending this hybrid course were coming both from the G30 program and from
the regular Japanese program. It is one of the very rare course in NU which is advertised for the
2 programs and for which the students can get credits (but not for graduation). The content
was suitable for 2*d and 3" year students but clever 15 year students, or 4™ year students, were
also welcome. The majority of students is always coming from Science and Engineering, but
this semester three students from the Medical School registered and two of them attended the
course until its end. Another student from Economics also attended this course. In addition,
we welcomed three NUPACE students, one from Australia and two from Egypt.

The students had an incredibly positive attitude since the course was organized between 6.30
and 8.00 pm every Wednesday. Many students were happy to use the notes available on the
website.

B : BEABKRUSIMEIER

The aim of the course was to introduce the main ideas and algorithm of data assimilation.
The course was divided into four chapters: 1) Motivation 2) Mathematical background 3) Basic
algorithms of data assimilation 4) Variants and extensions of the Kalman filter
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The handwritten lecture notes for this course (102 pages), the references, and additional material
are available on the website of this course. Reports from students on many different topics are
also provided on the website. A typed version of the lecture notes will be available in Fall 2022.

C:®B&RAE
The course consisted of 14 hybrid lectures, all done on the blackboard. About 2/3 of the
students attended the lectures in the classroom, and 1/3 online, through Zoom. At the end of

the semester, most of the students came to the classroom. A record of the lectures was also
available and some students watch them at a later time.

D : FHfS A
ORFfi /i

The final grade was computed based on some written reports. The credits of this course can not
be used for graduation, and therefore the grades have also been used as an encouragement.

ORBEIEIXES TH > feh

Grade | 144 | 244 | 344 | 44F4: | Total
S & A+ 0 0 1 0 1
A 1 1 4 2 8
B 2 0 0 0 2
C 0 0 0 0 0
C- 0 0 0 0 0
F 0 0 0 0 0
W 0 0 0 0 0
Total 3 1 9 2 11

E : 2E SO B S

This course corresponds to one part of a series of courses entitled “Special mathematics lecture”.
Note that this course was clearly announced in the international program and in the Japanese
program, and with an attendance of students from the two programs. The course has also
benefited from the NUEMI project: It was possible to organize weekly individual study sessions
for 3 Japanese students, namely one international student and one Japanese student discuss
the content of the course and solve some problems together. This course also benefited from
two presentations of the PhD candidate and TA Qiwen Sun who has introduced applications of
data assimilation to the study of Lorenz 63 and Lorenz 96 models, and from one presentation

about the application of particle filter to the study of the effective reproduction number of the
COVID-19 epidemic in Tokyo.
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BE% Perspectives in Mathematical Sciences IV/II #Z# & Taro Nagao
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H 744 K~ Introduction to Orthogonal Polynomials B 2 HAf GEEIR

NRFF 4 44 R
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BRE

SEE Gabor Szegd, Orthogonal Polynomials, American Mathematical Society, 2008.

Theodore S. Chihara, An Introduction to Orthogonal Polynomials, Dover Publica-
tions, 2011.
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Significant changes were not observed during the most of the Part 2.

B : ZERNA KRV 3IMEIR
The basic theory of orthogonal polynomials was introduced. The scheduled topics were
e Introduction to the theory of orthogonal polnomials
e Properties of orthogonal polynomials
e Examples of orthogonal polynomials
e Orthogonal polynomials on the complex plane

and all of them were treated.
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C:#E&AK
In order to make a concise and transparent presentation, I focused on the general properties of

orthogonal polynomials, such as the recurrence relations, and the standard classical orthogonal

polynomials.

D : FHiAE
O 3%

In order to check the understanding level, report assignments were given and grades were based

on written reports.

ORMBBEIFE S TH > feh

Grade || 4th | M1 + M2 || Total
A+ 0 2 2
A 0 4 4
B 0 1 1
C 0 1 1
C- 0 0 0
F 10 4 14
Total 10 12 22

E : o2& LT ECHHM

This course was a good occasion to give an introduction to my own research field.

86



2022 4 BE GRS R B - Topics in Mathematical Science VII
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BB4# Topics in Mathematical Science VII BLUHE BT EE
H 7454 ML Selected Topics in Graph Theory B 2 Hif  EIR
WRFF KB
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BRE

SEE G. Chartrand, L. Lesniak, and P. Zhang, Graphs and Digraphs, CRC Press.

J.A. Bondy and U.S.R. Murty, Graph Theory, Springer.
XYk~

TADEERE

TA OH %
it
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S Kb Z DAt
KF PR * (2~ BE4E) oS
I S TAE | 24F | 34 | 44F || M1 | M2 | D
AT (N) 0 0 0 0 13| 4]0 0 17
EIEEB (N) 0 0 0 0l 13| 3]0 0 16

FEDOSIIRR

Quite good throughout the semester.

B : FBEANAKUSIMER

The goals of this course for the students were (i) to familiarize themselves with major ideas
and important results in graph theory, (ii) to understand and explore various graph colorings,
and (iii) to be able to express mathematical ideas and freely communicate with others. I have
to say that (ii) did not go as planned as there were quite a few accidental events throughout
the semester on my side and I had to cancel a few classes (where make-up lecture notes were
provided at NUCT site to cover what was supposed to be discussed in class).

Through various examples, it helps the students grasp the connections between major concepts
in graph theory and graph colorings.

C  5BEHE

All lectures were done in-person and everything was taught in English. Instead of selecting a
fixed textbook, hand-written lecture notes were provided before each lecture.
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FA © Topics in Mathematical Science VII 2022 4F LGS F
D : FHE7E
OFHfi7 =

After each lecture some problems were provided as exercises, some of which were selected as
“report problems.” Each student was asked to work on those problems and turn his solutions
in as a report. A total of 3 reports were collected and graded.

OREEIEIXES TH > feh

|| M1-2 || FF
A+ 1 1
A 13 || 13
B 2 2
C 0 0

C- 0 0
F 0 0

W 1 1

7 17 |17

E : D& LU ECEH

There were a few things that I wasn’t very happy with how I handled this course. One is that
I had to cancel a few classes with very short notice due to uncontrollable accidents and I feel
very sorry for the students. Another is that I was occupied with so many thing this semester
and couldn’t give them comments on their reports in a timely manner at all. Despite of these,

some students wrote on their last reports saying that they enjoyed the course, making me feel a
little better.
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£ 1%
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XamEE (N) 6 3 0 0 0| o0 0

BRER (N) 3 2 0 0 0| 0|0 0

)

ol ©
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RHEEY - SREBRONR

S KB Z DAt

K R RAEAE * (22145 %4
A LA | 24F | 34 |44 | M1 | M2 | D

ZAEE (N) 0| 23 3 2 0| o0 0 28

AEEL(N) 0| 14 1 0 0| 0] 0 0 15

o

FEOSIRR
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A:BERT—F

BIE% Calculus T (G30) HHHE  Serge Richard

HI51 R Es QUL IR & 2
HRFAF 144

LI 0

BHRE

e S. Lang, A first course in calculus, fifth edition, Undergraduate texts in mathematics,

New York, Springer, 1986
X > b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/fall2022.html

It contains the lectures notes, as well as material written by other authors.
TADBERE

TA O F 4t
A 1%

REEW - GRERDORR

S pNEa Z Dl
KD L REREAE || K (2~ BE4E) %3
I L4 | 24F | 34 |44 | M1 | M2 | D
ZamEE (N) 25 0 2 1 1/ 0|0 0 29
akgeEE (N) 24 0 2 1 1/ 0|0 0 28

FEOSIIRR

Most of the students attended all lectures in the classroom. A record of the lecture was prepared
when required by any student. Four students from the regular Japanese program joined the
course, and were successful, namely 1 master student in mathematics, 1 economic student in
4th year, 2 informatics students in 3rd year. One G30 student withdraw from the course during
the semester.

B : FERNAKUSIMEIR

The course of this semester was divided into the following chapters: 1) Numbers, limits, and
functions, 2) The derivative, 3) Mean value theorem, 4) Inverse functions, 5) Integration, 6) Tay-
lor’s formula, 7) Series. Lecture notes have been typed and were available to the students.
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C  @B&AE

The course consisted in 16 lectures, mid-term included and final exam included. The lectures
were provided in the classroom, but a record was created when required by any student. Three
additional quizzes of 10 minutes have been organized during the semester. The exercises corre-
sponding to this course have been done during the associated tutorial (math tutorial Ia). An
additional help for the weak students was provided during the Remedial math.

The students were encouraged to ask questions before, during and after the lectures, and also
by email. Some of them took this opportunity to get a better understanding of the course.

D : §HfiAE
O 755

The final grade was computed based on the final, the midterm, and the quizzes.

OmMEIEIFE S TH > Teh

Grade || 144 | 2484 | 34E4E | 4 5842 | Other || Total
A+ 4 0 0 0 0 4
A 6 0 0 0 1 7
B 5 0 2 1 0 8
C 7 0 0 0 0 7
C- 2 0 0 0 0 2
F 0 0 0 0 0 0
Absent 1 0 0 0 0 1
Total 25 0 2 1 1 29

E : 2HE LT ECHH

The students had a very positive attitude towards this course, and the feedback obtained through
two questionnaires were quite positive, with a few complains about the speed and the degree
of abstraction. Some students also enjoy such a course quite a lot. Overall, the content of
the course has been appreciated by most of the students, and some of them were satisfied to
understand more deeply what they had partially already learned “by heart” at high school.
The main challenge of this course is to keep all students interested, especially in the remote
version: the ones who already know quite a lot should not be bored, and the ones who have
almost no prior knowledge should not be lost. The exercises sessions (math tutorial Ia) and the
additional help through the Remedial math are really useful and complementary to the lectures.
The evaluation method was clearly announced in the syllabus. No student complained about
the grading policy.
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A:BERT—F

BIE% Remedial mathematics (G30) HHHE  Serge Richard
Y7548 By 2 Hifio GEIR
T RFF 144

L NI 0

BRE

SEE

JdX > b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/fall2022.html

TADEERE

TA O F i
i3

RBEW - GBEBDORR

S | NEA Z Dfth
KE R || K (ft2FHE) TR

E S T4 | 24 | 34 [ 44 | M1 | M2 | D
XamHEE () 15 0 0 0 0| 0
AEL(N) 15 0 0 0 0| 0] 0 0 15

[a)
[a)
—
(@)

FEOSIRR

All students who registered for this course attended almost all sessions in the classroom, or

watched the recorded sessions. A few additional students came on a irregular basis.

B : ZBABKRUSIMEIER

This additional course is intended for weak students or for students who had received a very
superficial mathematical education in high school. The content is closely linked to Calculus I
and to Math tutorial Ia.

C:B\EIE

At the beginning of the class, the students are invited to explain where they have problems,
either in the course Calculus I or in the assigned homework of Math tutorial Ia. During the 90
minutes of the class, we discuss these problems, provide additional explanations and solve some
questions of the homework. The class is quite interactive, and the students are always asked to
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provide a feedback on the explanations. This class was provided in a classroom, and some were
recorded upon request by some students.

D : FHiTE
OFHE Y%

Since the credits obtained during this class can not be used for graduation, and since the main
idea of this additional help is not to organize any evaluation process, it has been decided that
a grade A would be given to almost all students who registered and attended this class on a
regular basis.

ORMBEHEIFE S TH > eh

Grade || 144 | 244 | 3442 | 444 | Other || Total
A+ 1 0 0 0 0 1
A 14 0 0 0 0 14
B 0 0 0 0 0 0
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 1 0 0 0 0 0
Total 15 0 0 0 0 15

E : 2T&E L OB CFHE

The students had a very positive attitude during these sessions. They understood that these
sessions were useful for getting a better understanding of the course Calculus I, and that it was
an additional help offered by the university.

If possible, it would be more natural not to provide any grade for this course. Indeed, its aim is

in contradiction with any evaluation process. A pass / non-pass grade would be better in this

context.
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A EXT—Y

BIE % Math tutorial Ia (G30) HHEHE  Serge Richard
Y7518 By 1WA /i FRHT X B
HRFEF 144

LI 0

BRE

SEE

JIX> b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/fall2022.html

TADEERE

TA O F i
£ 1%

TEEY - SREROAR

S | NEA Z Dfth

KE R || K (ft2FHE) TR
E S T4 | 24 | 34 [ 44 | M1 | M2 | D

XamHEE () 25 0 0 0 0| 0

AEL(N) 25 0 0 0 0| 0] 0 0 25

o
o
[\)
ot

FEOSIRR

Almost all students attended all tutorial sessions in the classroom.

B : ZEABKRUIMEIER

This tutorial is based on the lectures provided in Calculus I.

C:B\EIE

Each week the students had 45 minutes of Math tutorial Ia (which is linked to the course Calculus
I). During the tutorial sessions, we discussed about a list of problems and sketched part of their
solutions on the blackboard. These sessions took place in a classroom, and were recorded and
available to the students during the semester. The students were expected to submit the full
solutions of all these exercises before the next session. Solutions of the exercises were then posted
on the course website.
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D : FHfi7T A
OFHET =

The final grade was computed based on the homework and on two quizzes performed during the

tutorial sessions.

OFMBBEIEE S TH > feh

Grade || 144 | 2484 | 344 | 4484 | Other || Total
A+ ) 0 0 0 0 5
A 12 0 0 0 0 12
B 8 0 0 0 0 8
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 0 0 0 0 0 0
Total 25 0 0 0 0 25

E : 2k LU E CaH

The students had a very positive attitude during the tutorial. They understood that these
sessions were useful for getting a better understanding of the course Calculus I.

On the other hand, some students certainly just copied the solutions to the exercises from some
other students without really understanding these solutions. Such an attitude is easily detected
by comparing the grades obtained for the homework with the grades obtained for the quizzes.
The evaluation method was clearly announced in the syllabus. No student complains about the
method or about the evaluations.

On a voluntary basis, the Japanese TA sketched a few exercises on the blackboard. The work
provided by the TA through the correction of the homework has also been greatly appreciated.
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A:BERT—F

BIE% Special Mathematics Lecture HHEHE  Serge Richard
H 7454 ML Groups and their representations B 2 Hif  EIR
RFAF VAR, 2 428 3 4R, 4 42

L~ 1

BRE

SEE

X2k 1) A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard /SMLfall2022.html

It contains several reference books and the handwritten notes of this course.
2) The credit provided for this course can not be used for graduation.

TADEERE

TA O F 4t
A 1%

REEW - GRERDORR

E Kbt Z Dl
b CIRPTE & NN RN SN ¢ (2~ BE4E) %3
I L4 | 24F | 34 |44 | M1 | M2 | D
ZamEE (N) 7 7 2 5 0 0] 0 2 23
EIEEB(N) 7 7 2 5 0| 0|0 2 23

FEOSIIRR

The students attending this class were coming both from the G30 program and from the regular
Japanese program. Among the 23 students who participated until the end of this course, 16
were international students, 5 were from the Japanese program, and 2 were NUPACE students.
The lecture notes available on the website were praised and used by all students.

The students had an incredibly positive attitude since the course was organized between 6.30
and 8.00 pm every Wednesday, and quite often students continued asking questions until 8.30

pm.

B : ZBEABKRUSIMEIER

The aim of the course was to introduce the main concepts of differential equations and dynamical
systems. The following subjects have been covered:

1) Groups

2) Linear representations

3) Lie groups and Lie algebras

4) Semi-simple theory
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5) Examples

The lecture notes for this course, the references and additional material were available on the
website of this course. Reports from students on different subjects were also provided on the

website.

C:®\BHRAE
The course consisted in 14 lectures in a classroom. During these lectures the students asked a lot
of questions and this made the course very interactive. Japanese students were quite surprised

by this type of lectures, but it is also the purpose of this course to provide a different learning

experience.

D : FHiAE
O 5%

The final grade was computed based on the active participation during the lectures and on some
written reports. The credits of this course can not be used for graduation, and therefore the

grades have also been used as an encouragement.

OREEIEIFES TH > feh

Grade || 1442 | 244 | 344 | 4484 | NUPACE || Total
S/A, | 2 2 0 0 0 4
A 9 0 2 2 1 10
B 0 5 0 3 1 9
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 0 0 0 0 0 0
Total 7 7 2 5 2 23

E : & &0 B S

This course corresponds to one part of a series of courses entitled “Special mathematics lecture”.
This course was clearly announced in the international program and in the Japanese program,
and with an attendance of students from the two programs. The course has also benefited from
the NUEMI project: It was possible to organize 5 individual study sessions every week, where
international students and Japanese students could discuss the content of the course and solve
some problems together. This program has been a real success, and the feedback from the
students and from the central administration have been excellent.
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A:BERT—F

BB4# Complex Analysis G30 HLHE  Johannes Jaerisch
Y7454 K~JL  Subtitle B 2 Hif  EIR
XRPE 2 4

L~ 1

BRE

SEE Freitag, Busam: Complex analysis. Springer-Verlag, Berlin, 2009.
Stein, Shakarchi. Complex analysis. Princeton University Press, 2003.

IXY bk

TADEERE

TA OH %
£ 14

REER - RERORR

S Kb Z DAt
KF PR * (2~ BE4E) oS
I S TAE | 24F | 34 | 44F || M1 | M2 | D
AT (N) 3| 14 0 2 0| 0] 0 0 19
EIEEB (N) 0| 13 0 0 0| 00 0 13

FEDOSIIRR

Average number of students: 14. Number of long-absent students: 5. One NUPACE student
has attended this course.

B : ZEABRKRUIMEIER

This was an introductory course on complex analysis. The goal of this course is to learn the
basics of differentiation and integration of such complex functions, especially the basic properties
of complex analytic functions, and to become familiar with their various treatments, which are
important for applications. The course objectives have been accomplished through weekly face-
to-face lectures in which the theory and examples were carefully explained. Lectures were
accompanied by homework assignments to verify the student’s learning progress. The content
of the course is well covered by the reference text books.
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C  @B&AE

In the weekly face-to-face lectures, the theory and examples were carefully explained. Lectures
were accompanied by homework assignments to verify the student’s learning progress. The
solutions of exercises were uploaded to NUCT, and were additionally discussed during the lecture
time upon request. Some in-class exercises were conducted. Students presented their solutions.
As always, students were encouraged to ask questions. I am very happy that the students of

this course have actively participated in the course by asking various questions.

D : FHiAE
O 5%

The total score was computed as the average of the mid-term and the final examination. The
final grade was computed from the total score as follows: S: 100-90, A: 89-80, B: 79-70, C: 69-60,
F: 59-0.

OFMBBEIEE S TH > feh

One student with grade F will be offered the opportunity of a repeat exam. To prevent some
students from being identified, we only give the total number of students for each grade.

Grade | All
S 3
A 3
B 2
C 5
F 1
Absent | 5
Total | 19

E : & KO B S
I am very happy that the students of this course have actively participated in the course by
asking various questions. I think, group work would have worked great in this group, but I was

concerned about the pandemic situation in winter. Most of the students’ homework solutions
have been very good.
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YTEARL I 7P =S YA T ABIRC L2 ICT %y B 1HfL RN
F7—7 - —E2ADBG - EA, B IO AL
R DR DI H]
Application of Graph Data Science tech-
nologies to design and operation of ICT net-
work and services, and solutions for social

problems
NRFF 3 - 4R R
LI 2

BRE (1) Graph Algorithm (22T

(1-1) Mark Needham, Amy E.Hodler, ”Graph Algorithms-Practical Examples in
Apache Spark & Neo4j, O’REILLY, May 2019.
Data Science THW» % FEIZ DWW T
(1-2) Joel Grus, "Data Science from Scratch - First Principles with Python,
"O’REILLY, May 2019.

(2) Computer Network System & Z DYERERHi I D> T
(2-1) Raj.Jain, "The Art of Computer Systems Performance Analysis:Techniques
for Experimental Design, Measurement, Simulation, and Modeling,
” Wiley-Inter science, New York, NY. April 1991.
(2-2) Larry L. Peterson and Bruce S. Davie, ” Computer Networks -
A System Approach Third Edition,” Morgan Kaufmann Publishers,
San Francisco, CA, 2003.

(3) MABTEREIREZRIC DT
(3-1) Virtual-BOX, http://www.oracle.com/technetwork/jp/server-storage/
virtualbox/downloads/index.html
(3-2) Ubuntu, https://www.ubuntu.com/
(3-3) Jupyter, http://jupyter.org/

(4) A2 THtH 9 % Graph Database Software BIf&IZD T
(4-1) Neodj, https://neodj.com/
(4-2) Spark(GraphFrames),
https://graphframes.github.io/graphframes/docs/ _site/quick-start.html
https://graphframes.github.io/graphframes/docs/ _site/user-guide.html
(4-3) Gremlin, Tinkerpop, JanusGraph
https://tinkerpop.apache.org/gremlin.html
https://tinkerpop.apache.org/docs/current /recipes/
http://janusgraph.org
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B : Fimx0zk

BUBREETHIC O LTI, ##8 L Handout ICB W THIHT 228, TilORBEEH 2 Z EEF L
V,

- PC LICRIEBEE 2 #5595 Virtual Box D ffiH]

- Linux (2 2Tl ubuntu 2\ 3%)

- Python Programing (Jupyter lab, Jupyter notebook) D {#iH

C  BHNA

Xy b= 77 71T 5
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HADBHAET2arEa—% 10T, BGE, #HTE 2BE2MET 2 kMmO W CHIAT
%,
* Windows/Mac @ [Z, VirtualBOX % i\ 7= AHBREE CHIfE§ % Linux  (ubuntu
BUEREETE 2 3§ %,
- X2, Ubuntu k2277 7 /% v b7 —7 (Graph/Network) € 7 V&2 /FR L, fFL7ZET IV
12X} LT, Graph Algorithm %Z#H 9 2 J7iEZ2EHT %,
- Graph #i%&,  Algorithm DFETIZOWTIE, TELD Package % fHv> 5, Install 7 EREFETIE
IZOWTHIHT 5,
(a) Neo4j Desktop
(b) Spark Graph DataFrame
(c) Tinkerpop(Gremlin Console), #iffk? JanusGraph
- Jypyter Notebook Z f\>7-, it Graph  Algorithm DM, fadifke &, 77— & fETic
BAfR 9 2 S 249 % (Yelp Challenge).

D #B&xDRE

7V — MERZFER L T, Graph % Data Science 72 £, 1T 77 # & BHE 3 2 5 Eo# 1 Bilng %
LT N2 ED T e 2 REINL L BwE L7z, Data Science 72 5E & 35 A
SHETETHRICHENCR 2 EBOET L, BRA BHRMEOBIRZK 5 1ChHic>T, T
075 LDy — /’5: ERICE S O T, ZOME, RIRFIEDOERICH 2 BN 85,
NEZELALMETE 2 \NMDBBEE BV T,
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SNS OFHIAENT. HARSIELR, Knowledge Graph 12 X 2 RFEICE 1T 2 HERELRKE, AIFE Lo
T HR IS W2 5 00 IDHECEDY. Graph ZHE LT, ZNEFTHF D LB SO Lo
72908y« EIAGEH S 0T R £ 2. Data Science IZEUARID A DR OGBS L 2 R o T
72205 EELBBET,
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AEKT—4

SI=P:2 BB B 3 1 BUHE S B

Y54 ML IR TREORI L2 W RS, BT 2% s 19 RN
i

NRPE Kb
L~IL 2

BRE Elliptic Quantum Groups : Representations and Related Geometry,
by H. Konno, Springer 2020, ISBN:978-981-15-7386-6

W

SEE

B | Fimx0k
affine Lie B2 H G ERBICENL TV 5 L R

C : BENA

1. FEHETFHOER, RRENEE

2. AIRXIT - RXITZEBL & Vertex operators

3. HARME, M o-KZ AW

4. HRXILT vV VIR & Gelfand-Tsetlin FEJE
5. % RADAEZKEMH arEw Y — L OMIE

D #B&EDORE

HEA] 30 7 ~1 RE DR Z L) N— FailiRIc o T L £ o705,
FHRIIBREBEEFTOVTE I NIZHRTT, HHERTOHEOBHOENTL £ 9,
WENCREERIC T —N—D 2 —FT 3 R ) G EBVET,
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